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An extensive anelysis hes boen usde of the NOD 110/1£0 "Two Darral” zoo: lens
.. Tre resulis arc shown in Figures 1 through 25. Pioure
shows the nredicted axic lation vs. megniflcetion and Tirure 2 shovs
the predicted:ed o re ' 5" off-exis) vs. macnification for the overall
& a
i

-

[ e

gsratem,  Tech curva uired rrsolution &3 ver| | STAT

letter T2L10-7A-135. Tro reraining Sisures show the Modulstion Trensfar Function '

(}7F) curves Tor the various mas’ fications et the on-axis, edze, 3/h eére and p *ﬁ,‘ﬁ

1/2 edsc conditions. Segitiel ond tengentisl curves have Leoer included Zor the (?iiﬂ ;%
+

oiF-axis conditiens., ALL MNP curves have Deen rplotted Tor e riven plenc of best ﬁ@!baus>

P |

Focus which gives best sariivtal end fengential iuscery withouw deteriorcting
the on-axis resolution under the reguired limits. Doth Lens nrescrintions are
alse includel. Tigure 25 shovs Yow the screen resolution varies frem the center
to the edpe of the screen. MIT curvea were obteined for the 1/2 edze and 3/ .
edze of the screcn. :

The MTF curves were obteined from dete using the two dimensional evaluation
progran develoved by |since by definition, iransfer
funetion is the retio of the contrest in the iwage to that in the object

(F. Dow Smith, Appl. Optics Vol. 2, April 1963) then the absolute contrast of .
the_imsgejis dependent uvon the contrast of the target.

o+
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The MIT velue of .05 wes chosen as & value wihich will reasonatly producc the
ectual resolution required. Experience with the NOD-100 viewer has shown that
this is & recesoreble value. See Figure 25. lany factors cen contribute to &
difference in observed resolubtion and predicted resolution. DUifferent obcervers
also aiffer es to what 1s a ressconeble MITF value to use es & criteria.  Idipure 27
shows how various cbservers differ on this subject. 3Some foctors which eontribute
to trese éifferences can be listed es: lipht scattering, flare, brighitness of
imapge, enbient room lighting, F/No o7 imasging beam, observer cxperience &nd

mental sttitude., However,] | will continue to use the MIT

value ol .05 in estatlishing the predicted resclution for the time being, as

this tighter regquirement will 1o a grest extent reduce the stringent menufacture
and assembly toleraznces regquired to mechanize the design. Table 1 shows the
required F/NO at the Tilm for different megnifications which sre necessary to
rrocuce the required resolution. These were also determined using the .05 MIT
criterie. ' ‘

Since the limit of resolution is bascd on en MIT of .05, the nredicted resolubion
is determined from the MIF curve at the point where it first crosses the .05 Aj;
MIF response. I the curve falls below the .05 response and then riscs. sbove it/ £fd7)
egein, the subsBOUENT Erossing points ere not considered since it is fext that [ 4&V/
{he resolufion between these crossing points 1s lost and is not a true repre- | PM3L 14
seﬁ{g'{;,{aﬁ et e o R i i R m' ‘ L . ,l r!j}ﬂé?@ﬁ;ﬂ'f‘

S

Baged on this criteria, therefore, the curves in Tigure 1 show that at ell
magnifications the nredicted axiel resolution will excecd the required roso-
lution. The predicted cdge resolution, in the tengentisl direction, will
meet or exceed the required resolution (with the exception of the overlepping
maegnification from 25x to 30x). The sagittal resolubtion has not met the
required resolution only &t the lower end of the magnification range.
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It is Telt thet by comvremising the ranzes of the two lenses, 2ll of the edre
™ resolutions can be made to meet the requirements. At present the maenitfication
renges are 2hkx to 7Ox (2.5:1) and 3x o 30x (10:1). By refucing the low range
To 3% to Z0x sné incressing the hirh rénge to 15x to 70x or & 3x to 25% erd §Ox
- to 70x combination will provice s more realistiec solution to neeting the re-
guired resolution et 211 conditions. VWork will proceed in tinis direction.

Viork will elso continue on the present range of lenses, However, it is Telt then wf 1,

that substantial irrrovement will not be made at ranges sbove ohx in the 2x- 30X
- _z00x rangc. This is because during the optimization, the meximum magniiication

at which the optimizotion oceurrcd was 20x, in order to reducc the overall range.
As recently as the berinning of this year, the optimizstion program has bheen

STAT modified by | for use on the CDC 6600 computer. It hes been
suvstantielly Improved in its optimizetion cepabllities as well as providing
vetter control for the optimizetion.

- . N T
A brief summary of steps taken to arrive at the present zoom lenses is as
follows: '
- 1. Hizh megnification zoom lens was opbimized without the negativiﬂ!
auxiliary, but with the positive auxiliery lens.
- 2. Tre negative suxiliary was optimized separetely.
3. The negative suxilisry was then mated witl the zoom lens end the
comdination was then evaluated with previous optimization of the
il . v
combination.
4, The same procedure was followed for the low zoom ranpze lens.
— rs .
: L . . , A ] wsT
it is felt that further optimization with the complete system of each lens '
will further improve the quality.
wl . —
o
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